Improved protection against disseminated tuberculosis by Mycobacterium bovis bacillus Calmette-Guerin secreting murine GM-CSF is associated with expansion and activation of APCs.
Modulating the host-immune response by the use of recombinant vaccines is a potential strategy to improve protection against microbial pathogens. In this study, we sought to determine whether secretion of murine GM-CSF by the bacillus Calmette-Guérin (BCG) vaccine influenced protective immunity against Mycobacterium tuberculosis. BCG-derived GM-CSF stimulated the in vitro generation of functional APCs from murine bone marrow precursors, as demonstrated by the infection-induced secretion of IL-12 by differentiated APCs, and the ability of these cells to present Ag to mycobacterium-specific T cells. Mice vaccinated with BCG secreting [corrected] murine GM-CSF (BCG:GM-CSF) showed increased numbers of CD11c+MHCII+ and CD11c-CD11b+F480+ cells compared with those vaccinated with control BCG, and this effect was most apparent in the draining lymph nodes at 7 and 14 days postvaccination. Vaccination with BCG:GM-CSF also resulted in enhanced expression of costimulatory molecules on migratory dendritic cells in the draining lymph nodes. The increased APC number was associated with an increase in the frequency of anti-mycobacterial IFN-gamma-secreting T cells generated after BCG:GM-CSF vaccination compared with vaccination with control BCG, and this effect was sustained up to 17 wk in the spleens of immunized mice. Vaccination with BCG:GM-CSF resulted in an approximately 10-fold increase in protection against disseminated M. tuberculosis infection compared with control BCG. This study demonstrates the potential of BCG secreting [corrected] immunostimulatory molecules as vaccines to protect against tuberculosis and suggests BCG:GM-CSF merits further appraisal as a candidate to control M. tuberculosis infection in humans.